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Compound 6: Compound 30 (2.00 g, 5.22 mmol) and carbon tetrabromide (2.08 g, 6.26 mmol) were dissolved in CH 2 Cl 2 (10 mL) and chilled in an ice bath. Triphenylphosphine (1.64 g, 6.26 mmol) was dissolved in CH 2 Cl 2 (10 mL) and added dropwise to the chilled solution. The reaction mixture was warmed to room temperature and stirred for 2.5 h, then washed with water and brine, dried over Na 2 SO 4 , filtered, and concentrated under reduced pressure. Excess 5:1 hexane/EtOAc was added to precipitate phosphine oxide byproducts, which were removed via filtration through Celite. The filtrate was concentrated and purified by flash chromatography (SiO 2 , 15% EtOAc/hexane) to yield 6 (1.83 g, 4.10 mmol, 79%) as an amber oil. R f 0.56 (3:1 hexane/EtOAc). Spectral data match those reported previously. 4 Compound 31: D-Threonine (7, 4 .17 g, 35.0 mmol) and para-toluenesulfonic acid monohydrate (7.99 g, 42.0 mmol) were combined in toluene (90 mL). Allyl alcohol (AllOH, 24 mL, 350 mmol) was added, and the reaction was refluxed in an oil bath (110 o C) connected to a Dean-Stark apparatus for 15 h, then concentrated under reduced pressure and dried azeotropically with benzene. The residue was taken up in CH 2 Cl 2 (175 mL) and chilled in an ice bath. Triethylamine (14.6 mL, 105 mmol) was added, and the reaction was allowed to stir for 10 min. 4-Nitrobenzenesulfonyl chloride (NsCl, 8.53 g, 38.5 mmol) was added portionwise as a solid, and the reaction was stirred for 4 h at 0 o C. The reaction mixture was washed with 1 M NaH 2 PO 4 , saturated aqueous NaHCO 3 and brine, dried over Na 2 SO 4 , filtered, and concentrated. The crude material was purified by flash chromatography (SiO 2 , 7:3 then 3:2 hexane/EtOAc) to yield 31 (9.48 g, 27.5 mmol, 79% over two steps) as a yellow solid. R f 0.43 (1:1 hexane/EtOAc). Spectral data match those reported previously. 5 Compound 32: A solution of 31 (2.70 g, 7.84 mmol) and triphenylphosphine (2.67 g, 10.2 mmol) in THF (30 mL) was chilled in an ice bath. Diisopropylazodicarboxylate (DIAD, 1.7 mL, 8.63 mmol) was added dropwise, and the reaction was stirred for 2.5 h at 0 o C, then concentrated under reduced pressure. The residue was taken up in EtOAc, washed with saturated aqueous NaHCO 3 and brine, dried over Na 2 SO 4 , filtered, and concentrated. The crude material was purified by flash chromatography (SiO 2 , 5:1 hexane/EtOAc) to yield 32 (2.13 g, 6.53 mmol, 83%) as a yellow solid. R f 0.54 (2:1 hexane/EtOAc). Spectral data match those reported previously. 5 Compound 33: A solution of 32 (0.65 g, 2.00 mmol) and 4-methoxybenzyl mercaptan (MobSH, 1.12 mL, 8.00 mmol) in CH 2 Cl 2 (20 mL) was chilled in an ice bath. Boron trifluoride diethyl etherate (0.74 mL, 6.00 mmol) was added dropwise to the stirring solution. The reaction was stirred for 21 h at 4 o C, then washed with saturated aqueous NaHCO 3 and brine, dried over Na 2 SO 4 , filtered, and concentrated under reduced pressure. The crude material was purified by flash chromatography (SiO 2 , 4:1 hexane/EtOAc) to yield 33 (0.82 g, 1.71 mmol, 86%) as a yellow solid. R f 0.47 (2:1 hexane/EtOAc). Spectral data match those reported previously. Compound 10: Compound 9 (0.68 g, 1.80 mmol) was dissolved in TFA (10 mL) and anisole (780 μL, 7.20 mmol). Mercury(II) acetate (1.15 g, 3.60 mmol) was added as a solid, and the purple solution was stirred for 4 h. Dithiothreitol (DTT, 0.56 g, 3.60 mmol) was then added, forming a grey precipitate. This heterogeneous mixture was stirred vigorously for 15 h, then diluted with CH 2 Cl 2 and centrifuged (4600 g, 10 min) to remove the solids. The supernatant was concentrated under reduced pressure, taken up in CH 2 Cl 2 and water, and neutralized by slow addition of saturated aqueous NaHCO 3 to pH 7. The organic layer was separated, dried over Na 2 SO 4 , filtered, and concentrated. The crude material was purified by flash chromatography (SiO 2 , 15% EtOAc/hexane) to yield 34, which was used directly for the next reaction without complete concentration or characterization due to its instability. R f 0.52 (3:1 hexane/EtOAc). To the partially-concentrated 34 was added 6 (0.54 g, 1.20 mmol) and N 2 -sparged EtOAc (6 mL). Tetrabutylammonium bromide (1.55 g, 4.80 mmol) was dissolved in N 2 -sparged 0.5 M aqueous NaHCO 3 (pH adjusted to 8.5, 6 mL), then added to the organic solution. The biphasic reaction was stirred for 5 h, and the pH was adjusted to 8.5 as necessary with 1 M NaOH. Tributylphosphine (150 μL, 0.60 mmol) was added, and the reaction was stirred for an additional 17 h. The organic layer was isolated, washed with water and brine, dried over Na 2 SO 4 , filtered, and concentrated. The crude material was purified by flash chromatography (SiO 2 , 4:1 hexane/EtOAc) to yield 10 (0.48 g, 0.77 mmol, 64% over two steps) as a colorless foam. R f 0.34 (3:1 hexane/EtOAc). 1 Compound 11: Tetrakis(triphenylphosphine)palladium(0) (390 mg, 0.34 mmol) was added to a solution of 35 (3.20 g, 6.74 mmol) and Nmethylaniline (1.5 mL, 13.5 mmol) in THF (60 mL). The reaction was stirred for 1.5 h, protected from light, then concentrated under reduced pressure. The resulting oil was taken up in DMF (25 mL). Sodium bicarbonate (1.13 g, 13.5 mmol) and 4-nitrobenzyl bromide (3.65 g, 16.9 mmol) were added as solids. The reaction was stirred for 30 h, with additional 4-nitrobenzyl bromide (pNbBr, 1.46 g, 6.74 mmol) added after 11 h. The reaction mixture was concentrated, taken up in EtOAc, washed with saturated aqueous NaHCO 3 , water and brine, dried over Na 2 SO 4 , filtered, and concentrated. The crude material was purified by flash chromatography (SiO 2 , 30% EtOAc/hexane) to yield 11 (3. Compound 36: Compound 11 (0.85 g, 1.50 mmol) was dissolved in TFA (6 mL) and anisole (650 μL, 6.00 mmol). Mercury(II) acetate (0.96 g, 3.00 mmol) was added, and the purple solution was stirred for 4 h. Dithiothreitol (0.46 g, 3.00 mmol) was added, immediately forming a grey precipitate. This heterogeneous mixture was stirred vigorously for 15 h, then diluted with CH 2 Cl 2 and centrifuged (4600 g, 10 min) to remove the solids. The supernatant was concentrated under reduced pressure, taken up in CH 2 Cl 2 and water, and neutralized by slow addition of saturated aqueous NaHCO 3 to pH 7. The organic layer was separated, dried over Na 2 SO 4 , filtered, and concentrated. The crude material was purified by flash chromatography (SiO 2 , 3:1 hexane/EtOAc) to yield 36, which was used directly for the next reaction. R f 0.60 (1:1 hexane/EtOAc). 1 Compound 12: Compounds 6 (0.45 g, 1.00 mmol) and 36 (assumed 1.50 mmol) were dissolved in N 2 -sparged EtOAc (5 mL). Tetrabutylammonium bromide (1.29 g, 4.00 mmol) was dissolved in N 2 -sparged 0.5 M aqueous NaHCO 3 (pH adjusted to 8.5, 5 mL), then added to the organic solution. The biphasic mixture was stirred under N 2 for 7 h, and the pH was adjusted to 8.5 as necessary with 1 M NaOH. Tributylphosphine (125 μL, 0.50 mmol) was added, and the reaction was stirred for an additional 17 h. The organic layer was isolated, washed with water and brine, dried over Na 2 SO 4 Compound 39: A two-step dehydration selective for the Z-olefin was performed based on the procedure of Pattabiraman et al. 6 Compound 38 (1.19 g, 2.82 mmol) was dissolved in CH 2 Compound 13: Compound 39 (1.27 g, 3.14 mmol) was dissolved in CH 2 Cl 2 (10 mL) and TFA (10 mL) and stirred for 1.5 h. The reaction was concentrated under reduced pressure, repeatedly taken up in CH 2 Cl 2 and re-concentrated to remove residual acid. To the resulting residue was added sodium carbonate (0.67 g, 6.28 mmol), water (30 mL) and 1,4-dioxane (30 mL), and the system was chilled in an ice bath. N-(9-fluorenylmethoxycarbonyloxy)succinimide (FmocOSu, 1.06 g, 3.14 mmol) was then added portionwise as a solid. The reaction was stirred for 20 h, gradually warming to room temperature. Volatile components were removed under reduced pressure, then the system was diluted with H 2 O and acidified to pH 2 with 2 M HCl. The aqueous suspension was extracted with EtOAc (3x), then the combined organic layers were dried over Na 2 SO 4 , filtered, and concentrated to ~20 mL. Hexane (~150 mL) was added to form a precipitate, which was isolated by filtration and dried to yield 13 (1.40 g, 2.98 mmol, 95% over two steps) as a white powder. R f 0.12 (EtOAc). 1 2 Cl 2 (40 mL) and triethylamine (1.3 mL, 9.30 mmol) and chilled in an ice bath. Methanesulfonyl chloride (580 µL, 7.44 mmol) was added dropwise, and the reaction was allowed to warm to room temperature and stirred for 1 h. DBU (2.8 mL, 18.6 mmol) was then added, and the reaction was stirred for an additional 2 h, then concentrated under reduced pressure. The residue was taken up in EtOAc, washed with 10% citric acid, saturated aqueous NaHCO 3 and brine, dried over Na 2 SO 4 , filtered, and concentrated. The crude material was purified by flash chromatography (SiO 2 , 7:3 hexane/EtOAc) to yield 42 (0.81 g, 2.97 mmol, 80% over two steps) as a pale yellow oil. R f 0.70 (1:1 hexane/EtOAc). 1 Compound 14: To a solution of 42 (0.54 g, 2.00 mmol) in 1,4-dioxane (5 mL) was added 1 M aqueous lithium hydroxide (5 mL). The reaction was stirred for 1 h, then volatile components were removed under reduced pressure. The system was diluted with water and acidified to pH 3 with 2 M HCl. The aqueous suspension was extracted with EtOAc (10x), then the combined organic layers were dried over Na 2 SO 4 , filtered, and concentrated to yield 14 (0.34 g, 1.32 mmol, 66%) as a colorless foam. R f 0.03 (EtOAc). 1 
Standard SPPS procotols:
Unless noted otherwise, standard cycles for SPPS were performed as follows, using a fritted glass reaction vessel equipped with a N 2 inlet for resin/reagent agitation and a suction outlet for draining. Intermediate 16: The substitution of the Fmoc-Lys(Boc)-Wang resin (15, initial substitution 0.36 mmol/g) was first reduced such that 1 equiv. corresponded to 0.10 mmol/g. To ensure local as well as global reduction in resin substitution, the resin was first swelled in DMF for 20 min, followed by addition of Fmoc-Lys(Boc)-OH (1 equiv.) and Boc-Ala-OH (2 equiv.) that had been pre-activated with DIC and HOBt (3 equiv. each) for 5 min. The reaction was performed for 15 h. Any remaining free resin sites were capped with 1:2:7 Ac 2 O/pyridine/DMF for 15 min. Adjusted resin substitution was calculated as follows: Fmoc-protected resin (10 mg) was agitated with 20% piperidine/DMF (1.0 mL) for 15 min. A 20 μL aliquot of this solution was diluted 100:1 with DMF. The absorbance of this solution at 301 nm was recorded after blanking with pure DMF, and the resin substitution was calculated using the equation: substitution = 101(absorbance)/7.8(resin weight). 8 After standard Fmoc deprotection and Fmoc-Gly-OH coupling/deprotection, fragment 13 (2 equiv.) was pre-activated with DIC and HOAt (2 equiv. each) and i Pr 2 NEt (5 equiv.) in DMF for 10 min, reacted with the resin-bound peptide for 12 h, and deprotected by the standard protocol. Fmoc-His(Trt)-OH was coupled/deprotected by the standard protocol. MeLan building block 4 (1.5 equiv.) was preactivated with DIC and HOAt (3 equiv. each) in DMF for 5 min, then reacted with the resinbound peptide for 2 h and deprotected by the standard protocol. Fmoc-Gly-OH was coupled/deprotected by the standard protocol. MeLan building block 3 (1.5 equiv.) was preactivated with DIC and HOAt (3 equiv.) in DMF for 5 min, then reacted with the resin-bound peptide for 2 h, but not Fmoc-deprotected, to yield resin-bound intermediate 16. Analogue 22: The next 9 residues were coupled to resin-bound 20 and deprotected by the standard protocol. The N-terminal PyrAla moiety was incorporated by coupling fragment 14 (4 equiv.) with DIC and HOAt (4 equiv. each) in DMF for 3 h. To prevent reduction of the ketone formed upon Boc deprotection, anisole was used in place of triisopropylsilane in the cleavage cocktail. The peptide was cleaved from resin and globally deprotected with 90:5:2.5:2.5 TFA/H 2 O/ anisole/thioanisole under N 2 for 3 h. Crude 22 was isolated and purified as described for 21. Partially-pure 22 eluted in fractions collected over 27.2-30.0 min. These fractions were concentrated and re-purified under the same conditions, with pure product eluting over 27.5-28.5 min. Lyophilization yielded 22 (1.3 mg, 0.41 μmol, 1.6% from a 25 μmol scale synthesis, 93% per step over 57 steps) as a white powder (see Fig. S2 for HPLC 
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Chiral gas chromatography-mass spectrometry analysis.
The enantiomeric purity of Lan/MeLan amino acids produced by hydrolysis of 23 was confirmed by chiral GC/MS, using a procedure modified from previous reports. 2, 10, 11 Lyophilized 23 (0.2 mg) was dissolved in 6 M HCl (3 mL) and heated at 100 o C in a sealed, high-pressure reaction vessel for 20 h. The reaction was cooled and concentrated with a stream of N 2 over 4 h. Methanol (3 mL) was chilled in an ice bath, and acetyl chloride (1 mL) was added dropwise. This solution was added to the dry hydrolysate, and the mixture was sealed and heated at 100 o C for 1 h. The reaction was allowed to cool, then concentrated under reduced pressure. The dry residue was suspended in CH 2 Cl 2 (3 mL) and chilled in an ice bath. Pentafluoropropionic anhydride (1 mL) was added, and the mixture was sealed and heated at 100 o C for 20 min. The reaction was allowed to cool, then concentrated under reduced pressure. The residue was dissolved in methanol and re-concentrated, then dissolved again in methanol (200 μL) for analysis. Synthetic Lan/MeLan standards of differing stereochemical configurations (DD, DL and LL for Lan; DL and LL for MeLan), similarly derivatized as their pentafluoropropionamide methyl esters, were provided by Weixin Tang (University of Illinois at Urbana-Champaign) as solutions in methanol. 12 The derivatized hydrolysate and standards were analyzed by GC-MS using an Agilent For Lan, the DD-isomer eluted at 13.8 min, the DL-isomer at 14.1 min, and the LLisomer at 14.3 min; for MeLan, the DL-isomer eluted at 11.1 min and the LL-isomer at 11.3 min. The derivatized hydrolysate of 25 confirmed the desired DL-configuration of both Lan and MeLan (Fig. S7) . Small amounts of non-DL-configurations in the hydrolysate are believed to result from epimerization during hydrolysis, which has been reported previously. 
Liquid culture bioactivity assays.
Cultures of the indicator strain Staphylococcus carnosus TM300 (5 mL) were grown overnight at 37 o C in bovine heart infusion medium (BHI, 37 g/L), then diluted with fresh BHI to an optical density at 600 nm (OD 600 ) of 0.1. Lyophilized peptides were dissolved in sterile deionized water (SDW) to give stock solutions of 4 μM (for 1), 10 μM (for 21 and 22) or 100 μM (for 23). Twofold serial dilutions were performed for each stock solution in SDW to give 11 concentrations at 4x final assay concentration. Corning-Costar 96 well flat-bottom assay plates were used to determine the activity of each peptide against S. carnosus TM300, and experiments were performed in triplicate. Experimental wells contained 150 μL of diluted culture and 50 μL of 4x peptide solution. Blank wells contained 150 μL BHI and 50 μL SDW. Positive control wells 
